A human papillomavirus E2 transcriptional activator. The interactions with cellular splicing factors and potential function in pre-mRNA processing.
The human papillomavirus (HPV) E2 protein plays an important role in transcriptional regulation of viral genes as well as in viral DNA replication. Unlike most types of HPV, the E2 protein of epidermodysplasia verruciformis (EV)-associated HPVs harbors a relatively long hinged region between the terminal, conserved transactivation and DNA binding/dimerization domains. The sequence of EV-HPV E2 hinge contains multiple arginine/serine (RS) dipeptide repeats which are characteristic of a family of pre-messenger RNA splicing factors, called SR proteins. Here we show that the HPV-5 (an EV-HPV) E2 protein can specifically interact with cellular splicing factors including a set of prototypical SR proteins and two snRNP-associated proteins. Transiently expressed HPV-5 E2 protein colocalizes with a nuclear matrix associated-splicing coactivator in nuclear speckled domains. The RS-rich hinge is essential for E2 transactivator interaction with splicing factors and for its subnuclear localization. Moreover, we present functional evidence for the HPV-5 E2 transactivator, which shows that the RS-rich hinge domain of the E2 protein can facilitate the splicing of precursor messenger RNA made via transactivation by E2 itself. Our results, therefore, suggest that a DNA binding transactivator containing an RS-rich sequence can play a dual role in gene expression.